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differences in cause-specific mortality between cases and controls and no
trends by degree of exposure were found; the study size was small, and
only very large differences would have been detectable.

Leukemia from Global Fallout

Archer (Ar87) compared time trends in global fallout across the United
States with trends in leukemia rates. Fallout activity was estimated from
measurements of beta emissions, airborne particulates, precipitation, and
1311 in milk. Fallout appeared to peak in 1957 and 1962. Death rates for
acute and myeloid leukemia in children aged 5-9 years rose to an initial
peak in 1962 and a secondary peak in 1968; no such pattern was observed
for other types of leukemia. Leukemia death rates (for all ages and all
cell types) peaked in the decade 1960-1969 and were consistently highest in
states with high 90Sr levels in the diet, milk, and bones (based on surveys
by the Public Health Services from 1957 to 1970) and lowest in states with
low 90Sr levels. The excess of myeloid and acute leukemia deaths was
estimated to be about 6.5 per 104 PYGy (based on an estimated average
cumulative dose of 4 mGy).

Darby and Doll (Da87) reviewed data on childhood leukemia incidence
rates and fallout exposures in England and Wales, Norway, and Denmark.
Fallout exposures rose rapidly between 1962 and 1965 and declined slowly
thereafter. In England and Wales there was about a 10% increase in inci-
dence rates up to 1979, possibly attributable to improvements in diagnosis,
whereas incidence rates in Norway and Denmark declined slightly after
1960 during the period of highest population exposure from fallout. The
data were thus interpreted to provide no convincing evidence of an increase
in incidence that could be attributed to fallout.

Summary

There are several possible explanations for the cancer excesses that
have been reported in the studies cited. The possibility that they may
represent chance variations may explain the excess cases of leukemia as-
sociated with the Smoky nuclear test, although that test was unusual in
ways that are discussed below. Chance may also explain the differences in
results from the three studies of leukemia in Utah residents that are based
on reported death rates. Although there appeared to be a small excess
in southwestern Utah, the causality of fallout exposure cannot be assessed
from these studies; the case-control study in progress may help resolve this
uncertainty.

On the other hand, associations may be real and reflect an underesti-
mation either of the doses or of the risk per unit dose. This may be the case